Lipoxygenases
(LOXs) are an oxidoreductase which catalyze the hydroperoxidation of fatty acids having cis, cis-1, 4-pentadien structures.
These enzymes are widely distributed in higher plants. The physiological role of plant LOX has not been elucidated, although it has been associated with ripening, abscission, senescence, and resistance to plant pathogens1, 3, 6, 10, 11) .
In fungal-infected leaves, the increase of LOX activity has generally been much larger in lines of a specific resistant to a particular fungus than in susceptible lines7-9). Recently, new isozyme was found in an incompatible host but not in a compatible one, blast fungus8).
In previous study14), we reported that the two isozymes (LOX-1 and LOX-5) in the incompatible combination of oat-crown rust system are de novo synthesized and their activities are causally linked with the resistance. In the further experiments, it is suggested that LOX-5 was considered to be the same with LOX-112).
In this paper, the purification of oat leaves LOX isozyme and some of its characters are examined.
Oat cultivar Shokan-1 (Avena sativa L.) and race 226 of the crown rust fungus (Puccinia coronata f. sp. avenae Fraser et Led.) were used. Shokan-1 was highly resistant to race 226 responding to a vigorous hypersensitive reaction. Conditions for the growth of seedlings and method of inoculation with uredospores onto primary leaves of 7-day-old seedlings were the same as those described in the previous studies13,14) Analytical disc electrophoresis was performed in a 6.0% polyacrylamide gel according to the method of Davis. LOX isozymes on the gel was visualized by the method as described14). Glycoprotein was visualized on gel by staining with periodic acid-Schiff (PAS) reagent according to Glossmann and Neville4) . A method for staining iron proteins on gel was carried out as described by Kuo and Frido vich5). Proteins were stained by silver stain kit or Coomassie brilliant blue.
Isoelectrofocusing (IEF) in polyacrylamide gel was performed in the pH range 3.5-10 as previously described13), but Nonidet P-40 and urea were omitted from gel in this experiment.
LOX activity was determined by calculating the increase of absorbance at 234nm as reported previously14) .
The recovered yield percentage during purification is shown in Table 1 . In first step, the activity of LOX-1 was found in the precipitate of between 50 and 80 saturation with (NH4)2SO4 . Further purification was accomplished by ion-exchange chromatography. Activity of LOX-1 was found in the protein passed on DEAE-Sepharose CL-6B column eluting with 20mM Tris-HCI buffer (pH 7.2). When 5ml of the eluate was collected, fractions of number 7-9 contained LOX-1 isozyme (Fig . 1) . However, number 9 showed slight contamination of LOX-2. LOX-1 in fractions No. 7 and 8 was verified to be highly purified one by disc-PAGE, because any of other proteins were not detectable ( Fig. 2-A) . The enzyme fractions (numbers 7 and 8) were pooled and concentrated by adding (NH4)2SO4 to 80% saturation.
LOX-1 was purified by about 11-fold to crude extract .
Substrate specificity of LOX-1 was determined on linoleic acid, linolenic acid , arachidonic acid and their esters. Among the common substrates tested, linoleic acid was the best substrate for LOX-1 (Table   2 ), but the activity reduced in the various acid esters as substrates.
LOX-1 activity was highest at pH 5.0, similar to rice leaf LOX-38). The effect of temperature on enzyme stability was examined by measuring the residual activity 
